A comparative study on the antioxidant activity of methanolic leaf extracts of Ficus religiosa L, Chromolaena odorata (L.) King & Rabinson, Cynodon dactylon (L.) Pers. and Tridax procumbens L.  by Melinda, Krishanti P et al.
 "TJBO1BDJGJD+PVSOBMPG5SPQJDBM.FEJDJOF	

%PDVNFOUIFBEJOH
"DPNQBSBUJWFTUVEZPOUIFBOUJPYJEBOUBDUJWJUZPGNFUIBOPMJDMFBGFYUSBDUT
PG'JDVTSFMJHJPTB-$ISPNPMBFOBPEPSBUB	-
,JOH3BCJOTPO$ZOPEPO
EBDUZMPO	-
1FSTBOE5SJEBYQSPDVNCFOT-
.FMJOEB,SJTIBOUJ19BWJFS3BUIJOBN.BSJNVUIV,BTJ%JXBLBS"ZZBMV3BNBOBUIBO4VSBTI
,BUIJSFTBO4BEBTJWBN4SFFSBNBOBO4VCSBNBOJBN
%FQBSUNFOUPG#JPUFDIOPMPHZ'BDVMUZPG"QQMJFE4DJFODFT"*.456OJWFSTJUZ4FNFMJOH#FEPOH,FEBI%BSVM"NBO.BMBZTJB
*OTUJUVUFGPS%SVH3FBTFDI6OJWFSTJUJ4BJOT.BMBZTJB1FOBOH.BMBZTJB
4DIPPMPG#JPMPHJDBM4DJFODFT6OJWFSTJUJ4BJOT.BMBZTJB1FOBOH.BMBZTJB
$POUFOUTMJTUTBWBJMBCMFBU4DJFODF%JSFDU
"TJBO1BDJGJD+PVSOBMPG5SPQJDBM.FEJDJOF
KPVSOBMIPNFQBHFXXXFMTFWJFSDPNMPDBUFBQKUN
"35*$-& */'0"#453"$5
"SUJDMFIJTUPSZ
3FDFJWFE.BSDI
3FDFJWFEJOSFWJTFEGPSN"QSJM
"DDFQUFE"QSJM
"WBJMBCMFPOMJOF.BZ
,FZXPSET
$ISPNPMBFOBPEPSBUB
"OUJPYJEBOUBDUJWJUZ
1IZUPDIFNJDBMBOBMZTJT
 $PSSFTQPOEJOHBVUIPS%S9BWJFS3BUIJOBN%FQBSUNFOUPG#JPUFDIOPMPHZ'BDVMUZ
PG"QQMJFE4DJFODFT"*.456OJWFSTJUZ+BMBO#FEPOH4FNFMJOH#FEPOH,FEBI
%BSVM"NBO.BMBZTJB
&NBJMSYBWJFS!ZBIPPDPN
*OUSPEVDUJPO
 3FBDUJWFPYZHFOTQFDJFT 	304
BSFDPOTJEFSFEUPJOWPMWF
JO UIFQBUIPHFOFTJTPGNBOZEJTFBTFT JODMVEJOHDBODFS
EJBCFUFTBOEBUIFSPTDMFSPTJT<>4ZOUIFUJDBOUJPYJEBOUTTVDI
BTCVUZMBUFEIZESPYZMBOJTPMF	#)"
BOECVUZMBUFEIZESPYZM
UPMVFOF	#)5
BSFQPXFSGVMIPXFWFSUIFZBSFQSPWFEUPCF
UPYJDUPIVNBOTTPUIBUUIFZBSFKVTUGPSJOEVTUSJBMVTF<>
5IFSFGPSF JU JTVSHFOU UP GJOEOBUVSBMBOUJPYJEBOUT5IF
BOUJPYJEBUJWFFGGFDUTPGQMBOUTBSFNBJOMZEVFUPUIFQSFTFODF
PGQIFOPMJDDPNQPVOETTVDIBTGMBWPOPJETQIFOPMJDBDJET
UBOOJOTBOEQIFOPMJDEJUFSQFOFTUIBUNBZFYJTUJOBMMQBSUT
PGQMBOUTJODMVEJOHGSVJUTWFHFUBCMFTOVUTTFFETMFBWFT
SPPUTBOECBSLT<>'JDVTSFMJHJPTB-	'BN.PSBDFBF
	'
SFMJHJPTB
JTSFHBSEFEBTBTBDSFEQMBOUEJTUSJCVUJOHJONPTU
PG UIF"TJBODPVOUSJFT$ISPNPMBFOBPEPSBUB 	-
,JOH
BOE3PCJOTPO	'BN"TUFSBDFBF
	$PEPSBUB
BOE5SJEBY
QSPDVNCFOT-	'BN"TUFSBDFBF
	5QSPDVNCFOT
IBWFCFFO
DPOTJEFSFEBTXFFEQMBOUTXJUIQPUFOUJBMNFEJDJOBMWBMVFT
$ZOPEPOEBDUZMPO	-
1FST	'BN1PBDFBF
	$EBDUZMPO
JT
BLJOEPGQFSFOOJBMHSBTTXIJDIJUTMFBGSPPUBOESIJ[PNF
IBWFCFFOVTFEJOGPMLNFEJDJOFPGEJGGFSFOUDPVOUSJFT5IF
NBJOPCKFDUJWFPGUIJTTUVEZJTUPDPNQBSFUIFBOUJPYJEBOU
BDUJWJUZPGUIFTFJOEJHFOPVTQMBOUTBOEJUTDPSSFMBUJPOXJUI
UIFDPOUFOUTPGBOUJPYJEBOUTJOUIFQMBOUT
.BUFSJBMTBOENFUIPET
0CKFDUJWF5PDPNQBSFUIFBOUJPYJEBUJWFFGGFDUTPGUIFNFUIBOPMJDMFBGFYUSBDUTPG'JDVTSFMJHJPTB
	'SFMJHJPTB
$ISPNPMBFOBPEPSBUB 	$PEPSBUB
$ZOPEPOEBDUZMPO 	$EBDUZMPO
BOE5SJEBY
QSPDVNCFOT 	5QSPDVNCFOT
BTXFMMBTUIFDPOUFOUTPGBOUJPYJEBOUTJOUIFFYUSBDUT.FUIPET
5PUBMQIFOPMBOEUPUBMGMBWBOPJEDPOUFOUTXFSFNFBTVSFEBDDPSEJOHUPUIFTUBOEBSEQSPDFEVSFT
5IFUPUBMBOUJPYJEBOUDBQBDJUZXBTEFUFSNJOFEVTJOHUIFQIPTQIPNPMZCEFOVNNFUIPE3FEVDJOH
QPXFSXBTEFUFSNJOFECZ UIFQPUBTTJVN GFSSJDZBOJEF SFEVDJOHNFUIPE5IF GSFF SBEJDBM
TDBWFOHJOHBDUJWJUZXBTNFBTVSFECZ%JQIFOZMQJDSZMIZESB[ZM	%11)
BTTBZ3FTVMUT
2VBOUJUBUJWFQIZUPDIFNJDBMBOBMZTJTPG UPUBMQIFOPMDPOUFOUTIPXFEUIBU$PEPSBUBIBEUIF
IJHIFTUDPOUFOUPGQIFOPMJDDPNQPVOETTJHOJGJDBOUMZGPMMPXFECZ'SFMJHJPTB5QSPDVNCFOTBOE
$EBDUZMPO"TGPSUIFUPUBMGMBWBOPJETDPOUFOU'SFMJHJPTBIBEUIFIJHIFTUDPOUFOUGPMMPXFECZ
$PEPSBUB5QSPDVNCFOTBOE$EBDUZMPO4UVEZPOUIFUPUBMBOUJPYJEBOUDBQBDJUZSFWFBMFEUIBU
'SFMJHJPTB$EBDUZMPOBOE$PEPSBUBTIPXFEIJHIFSUPUBMBOUJPYJEBOUDBQBDJUZ5QSPDVNCFOT
TIPXFEUIFMPXFTUDBQBDJUZ.FBOXIJMF5QSPDVNCFOTBOE$PEPSBUBIBWFUIFIJHIFTUSFEVDJOH
QPXFSBDUJWJUZGPMMPXFECZ'SFMJHJPTBBOE$EBDUZMPO5IFSFTVMUTPG%11)SBEJDBMTDBWFOHJOH
BDUJWJUZJOEJDBUFEUIBU5QSPDVNCFOT JOEVDFEUIFMBSHFTUFMFWBUJPOBTUIFDPODFOUSBUJPOPGJUT
FYUSBDUJODSFBTFEGPMMPXFECZ$PEPSBUBBOE'SFMJHJPTBBOE$EBDUZMPO$PODMVTJPOT5IF
QSFTFOUTUVEZEFNPOTUSBUFTUIFBOUJPYJEBUJWFDBQBDJUZPGBMMUIFGPVSQMBOUTQFDJFT0GBMMUIF
QMBOUT$PEPSBUBBQFSFOOJBMXFFEQMBOUTIPXFEQPUFOUJBMMZBIJHIBOUJPYJEBOUBDUJWJUZXJUI
IJHIFSQIFOPMJDBOEGMBWPOPJETDPOUFOUT5IFEBUBTVHHFTUUIBU$PEPSBUBDBOCFCFTUVUJMJ[FEJO
EFWFMPQJOHCJPBOUJPYJEBOUT
.FMJOEB,SJTIBOUJ1FUBM"TJBO1BDJGJD+PVSOBMPG5SPQJDBM.FEJDJOF	
 
.BUFSJBMT
"MMUIFDIFNJDBMTBOESFBHFOUTVTFEJOUIJTTUVEZXFSF"$4
HSBEF-FBGTBNQMFTPG'SFMJHJPTB$PEPSBUB$EBDUZMPO
BOE5QSPDVNCFOTXFSFDPMMFDUFEJO4VOHBJ1FUBOJ,FEBI
%BSVM"NBO.BMBZTJB JO"QSJM 5IFQMBOUTXFSF
JEFOUJGJFEBOEBVUIFOUJDBUFECZBCPUBOJTUGSPNUIF'BDVMUZ
PG"QQMJFE4DJFODFT"*.456OJWFSTJUZ,FEBI%BSVM"NBO
.BMZTJB
1SFQBSBUJPOPGQMBOUFYUSBDUT
 -FBWFT GSFF GSPNNJDSPCJBM JOGFDUJPOBOEPGVOJGPSN
NBUVSJUZXFSFDPMMFDUFE'JSTUMZ MFBWFTXFSFXBTIFEXJUI
DMFBOSVOOJOHUBQXBUFSUPSFNPWFUIFDPOUBNJOBUJOHGPSFJHO
QBSUJDMFT5IFOMFBWFTXFSFDVUJOUPTNBMMQJFDFTBOEPWFO
ESJFEBUଏGPSEBZTGPSDPNQMFUFESZJOH5IFMFBWFT
XFSFQPXEFSFEVTJOHBIFBWZEVUZCMFOEFS5IFQPXEFST
XFSFFYUSBDUFEXJUINFUIBOPMBDDPSEJOHUPUIFNBDFSBUJPO
NFUIPEBOEUIFFYUSBDUTXFSF GJMUFSFECZ8IBUNBO/P
GJMUFSQBQFS5IF GJMUSBUFTXFSFDPODFOUSBUFE JOB SPUBSZ
FWBQPSBUPSBUଏ5IFDPODFOUSBUFEFYUSBDUTXFSFPWFO
ESJFEBUଏGPSEBZTBOEUIFOGSFF[FESJFEGPSIPVST
5IFGSFF[FESJFEFYUSBDUTXFSFTUPSFEBUଏVOUJMVTF
1IZUPDIFNJDBMBOBMZTJT
5PUBMQIFOPMDPOUFOUBTTBZ
 1IFOPMJDDPOUFOUTXFSFFTUJNBUFECZDPMPSJNFUSJDBTTBZ<>
XJUIHBMMJDBDJEBTBTUBOEBSE$SVEFNFUIBOPMFYUSBDUT
	NHN-
XFSFQSFQBSFE5IFON-PGFYUSBDUTNJYFE
UIPSPVHIMZXJUIN-PG'PMJO$JPDBMUFVSFBHFOU"GUFS
NJON-PG/B$0 	
XBTBEEFE UIFO UIFNJYUVSF
XBTBMMPXFEUPTUBOEGPSIPVSTBUSPPNUFNQFSBUVSFXJUI
JOUFSNJUUFOUTIBLJOH"CTPSCBODFXBTNFBTVSFEBUON
"MMUFTUTXFSFQFSGPSNFEJOUSJQMJDBUF5IFDPODFOUSBUJPOPG
UIFUPUBMQIFOPMJDDPNQPVOETJOFYUSBDUXBTEFUFSNJOFEBT
HSBNPGHBMMJDBDJEFRVJWBMFOU
5PUBMGMBWPOPJEDPOUFOUBTTBZ
  5IF  DPOUFOU  P G  UP UB M  G MBWPOPJE  XBT  NFBTVSFE
TQFDUSPQIPUPNFUSJDBMMZBTQSFWJPVTMZEFTDSJCFE<>5IF
NFUIPECBTFEPO UIF GPSNBUJPOPGBDPNQMFY GMBWPOPJE
BMVNJOJVN IBWJOH BCTPSCBODFNBYJNVN BU  ON
$BUIFDJOXBTVTFEUPNBLFBDBMJCSBUJPODVSWFN-PG
FYUSBDUTPMVUJPOXBTNJYFEXJUIN-EJTUJMMFEXBUFSBOE
N-PG/B/05IFNJYUVSFXBTJODVCBUFEGPSNJOVUFT
BOEUIFON-PG"M$MXBTBEEFE"GUFSNJOVUFT
N-PG/B0)TPMVUJPOXBTBEEFE%JTUJMMFEXBUFSXBTUIFO
BEEFEUPCSJOHUIFTBNQMFUPN-#FGPSFNFBTVSJOHUIF
BCTPSCBODFBUONUIFNJYUVSFXBTBMMPXFEUPTUBOEGPS
NJO5IFGMBWPOPJETDPOUFOUXBTFYQSFTTFEBTDBUIFDJO
FRVJWBMFOUTJONHHFYUSBDU
.FBTVSFNFOUPGUPUBMBOUJPYJEBOUDBQBDJUZ
 5IFUPUBMBOUJPYJEBOUDBQBDJUZPG UIFNFUIBOPMJDFYUSBDU
XBTEFUFSNJOFEVTJOHUIFQIPTQIPNPMZCEFOVNNFUIPE<>
'JSTUN-PGUIFFYUSBDUXBTNJYFEXJUIN-PGSFBHFOU
TPMVUJPO5IFSFBDUJPONJYUVSFXBTJODVCBUFEBUଏGPS
NJOVUFT"GUFSDPPMJOHBUSPPNUFNQFSBUVSFUIFBCTPSCBODF
PG UIFNJYUVSFXBTNFBTVSFEBUONBHBJOTUBCMBOL
"TDPSCJDBDJEXBTVTFEBTBTUBOEBSE5IFBOUJPYJEBOU
BDUJWJUZXBTFYQSFTTFEBTຕHN-BTDPSCJDBDJEFRVJWBMFOUT
	""&

%FUFDUJPOPGSFEVDJOHQPXFSBDUJWJUZ
 3FEVDJOHQPXFSPGFYUSBDUXBTEFUFSNJOFEBDDPSEJOHUP
UIFQSFWJPVTNFUIPE<>1MBOUFYUSBDUTXFSFEJTTPMWFE JO
NFUIBOPM	NHN-
BOENJYFEXJUIN-QIPTQIBUFCVGGFS
	Q)N.
BOEN-PGQPUBTTJVNGFSSJDZBOJEF5IF
NJYUVSFXBTJODVCBUFEBUଏGPSNJOVUFT5IFOBEEFE
N-PGUSJDIPMPSPBDFUJDBDJEBOEDFOUSJGVHFEBU
SQNGPSNJOVUFT5IFTVQFSOBUBOUPCUBJOFE	N-
XBT
NJYFEXJUIEJTUJMMFEXBUFS	N-
BOEGFSSJDDIMPSJEF
	N-
 BOE UIFBCTPSCBODFXBTNFBTVSFEBU ON
*ODSFBTFEBCTPSCBODFJOEJDBUFTJODSFBTFESFEVDJOHQPXFS
BDUJWJUZ
.FBTVSFNFOUPG%11)GSFFSBEJDBMTDBWFOHJOHBDUJWJUZ
3FEVDUJPOPG%JQIFOZMQJDSZMIZESB[ZM	%11)
SBEJDBM
UPEJQIFOZMQJDSZMIZESB[JOFCZ UIFQMBOUFYUSBDUT XBT
NFBTVSFETQFDUSPQIPUPNFUSJDBMMZBUONCZUIFNFUIPE
QSFWJPVTMZEFTDSJCFE<>#)5XJUIUIFTBNFDPODFOUSBUJPOT
XBTVTFEBTTUBOEBSEBOEBMTP GPSDPNQBSJTPO"MM UFTUT
XFSFQFSGPSNFEJOUSJQMJDBUFT5IFBOUJPYJEBOUBDUJWJUZXBT
FYQSFTTFEBTBQFSDFOUBHFPGTDBWFOHJOHPG%11)BOE JT
DBMDVMBUFEVTJOHUIFFRVBUJPOPG<	""
">ėXIFSF"XBT
UIFBCTPSCBODFPGUIFDPOUSPMBOE"XBTUIFBCTPSCBODFPG
UIFTBNQMF
4UBUJTUJDBMBOBMZTJT
"MMUIFBTTBZTXFSFDBSSJFEPVUJOUSJQMJDBUFT&YQFSJNFOUBM
SFTVMUTXFSFFYQSFTTFEBTNFBOŃTUBOEBSEEFWJBUJPO	4%
PG
UISFFQBSBMMFMNFBTVSFNFOUT5IFEJGGFSFODFTCFUXFFOUIF
FYUSBDUTXFSFBOBMZTFEWJBPOFXBZBOBMZTJTPGWBSJBODF
	"/07"
VTJOH4144WFSTJPO
3FTVMUT
5IFGPVSQMBOUTBSFMPDBMMZBWBJMBCMFUPUSFBUWBSJPVTEJTFBTF
SFMBUFEXJUIPYJEBUJWFEBNBHFTPJOPVSTUVEZXFFWBMVBUFE
UIFBOUJPYJEBUJWFQSPQFSUJFTPGUIFNFUIBOPMJDMFBGFYUSBDUT
2VBOUJUBUJWFQIZUPDIFNJDBM BOBMZTJT PG UPUBM QIFOPMJD
DPOUFOUTIPXFE UIBU$PEPSBUBIBE UIFIJHIFTUDPOUFOU
PGQIFOPMJDDPNQPVOETTJHOJGJDBOUMZ <	Ń
ຕHNH
("&>GPMMPXFECZ'SFMJHJPTB <	Ń
ຕHNH("&>5
QSPDVNCFOT<	Ń
ຕHNH("&>BOE$EBDUZMPO<	
Ń
ຕHNH("&>5IFBNPVOUPG GMBWBOPJETJOUIFQMBOU
FYUSBDUTDBOEJSFDUMZDPSSFMBUFXJUIJUTBOUJPYJEBOUBDUJWJUZ
*OPVSEBUB'SFMJHJPTBTIPXFEUIFIJHIFTUDPOUFOUPGUPUBM
GMBWPOPJET <	Ń
NHN-$&> GPMMPXFECZ$PEPSBUB
<	Ń
NHN-$&>5QSPDVNCFOT<	Ń
NHN-$&>
BOE$EBDUZMPO<	Ń
NHN-$&>
 4UVEZPO UIF UPUBMBOUJPYJEBOUDBQBDJUZ SFWFBMFE UIBU
'SFMJHJPTB$EBDUZMPOBOE$PEPSBUBIBEIJHIFS UPUBM
BOUJPYJEBOUDBQBDJUZXJUIWBMVFTPG <	Ń
ຕHN-
""&> <	Ń
ຕHN-""&> BOE <	Ń
ຕHN-
""&>SFTQFDUJWFMZ5QSPDVNCFOTTIPXFEUIFMPXFTU UPUBM
BOUJPYJEBOUDBQBDJUZ<	Ń
ຕHN->
 5IFSFEVDJOHDBQBDJUZ JTBO JNQPSUBOU JOEJDBUPSPG JUT
QPUFOUJBMBOUJYJEBOUBDUJWJUZBOE UIJT UFTUCBTFEPO UIF
BCJMJUZPGBDPNQPVOEUPDPOWFSU'FJOUP'F*ODSFBTFE
BCTPSCBODF JOEJDBUFT JODSFBTFESFEVDJOHQPXFSBDUJWJUZ
*UTIPXFE5QSPDVNCFOT 	Ń
BOE$PEPSBUB 	Ń

IBEUIFIJHIFTUSFEVDJOHQPXFSBDUJWJUZGPMMPXFECZ'
SFMJHJPTB	Ń
BOE$EBDUZMPO	Ń

.FMJOEB,SJTIBOUJ1FUBM"TJBO1BDJGJD+PVSOBMPG5SPQJDBM.FEJDJOF	

5IFSFTVMUTPG%11)SBEJDBMTDBWFOHJOHBDUJWJUZJOEJDBUF
UIBU GPSBMM UIFFYUSBDUT UIFJOIJCJUJPOJODSFBTFEXJUIUIF
FMFWBUFEDPODFOUSBUJPOVTJOH#)5BDPNNFSDJBMBOUJPYJEBOU
BTUIFTUBOEBSE0WFSBMM5QSPDVNCFOTTIPXFEUIFIJHIFTU
JODSFBTF JOQFSDFOUBHFPG TDBWFOHJOHBDUJWJUZ GPMMPXFE
CZ$PEPSBUBBOE'SFMJHJPTB$EBDUZMPOIBEUIFMFBTU
TDBWFOHJOHBDUJWJUZCVUTUJMMTIPXFEBOJNQSPWFNFOUBTUIF
DPODFOUSBUJPOPGJUTFYUSBDUJODSFBTFE	'JHVSF
4VSQSJTJOHMZ
EFTQJUF UIF MFTTFSBNPVOUTPGQIFOPMJDTBOE GMBWBOPJET
BTXFMMBTMPXFSUPUBMBOUJPYJEBOUDBQBDJUZ5QSPDVNCFOT
TIPXFEBIJHIFS%11)BDUJWJUZ5IJTQBSBEPYNJHIUCFEVFUP
EJGGFSFOUUZQFTPGBOUJPYEBUJWFDPNQPVOETJOUIFFYUSBDUBOE
UIFTPMWFOUVTFEGPSUIFFYUSBDUJPO
'JHVSF%11)SBEJDBMTDBWFOHJOHBDUJWJUZPGUIFNFUIBOPMJDFYUSBDUT
PGEJGGFSFOUQMBOUTQFDJFT7BMVFTBSFFYQSFTTFEBTNFBOŃ4%
%JTDVTTJPO
'SFFSBEJDBMTBSFUIPVHIUUPQMBZBOJNQPSUBOUSPMFJONBOZ
EJTFBTFTVDIBTDISPOJDBOEEFHFOFSBUJWFEJTFBTFTJODMVEJOH
BHJOHDPSPOBSZIFBSUEJTFBTFJOGMBNNBUJPOTUSPLFEJBCFUFT
NFMMJUVTBOEDBODFS<>1MBOUCBTFEBMUFSOBUJWFTBSFNPSF
WJBCMF BOE TBGFS DPNQBSFE UP UIF TZOUIFUJD QSPEVDUT
1IFOPMJDDPNQPVOETJODMVEJOHGMBWBOPJETBSFDPOTJEFSFE
BT UIFNPTU JNQPSUBOUBOUJPYJEBUJWFDPNQPOFOUTPGQMBOU
NBUFSJBMTCFDBVTFPG UIFQPTJUJWFDPSSFMBUJPOCFUXFFOUIF
DPODFOUSBUJPOPGQMBOUQIFOPMJDTBOEJUT UPUBMBOUJPYJEBOU
DBQBDJUZ<>0VS TUVEZ KVTUJGJFE UIF VTF PG UIFNVDI
OFHMFDUFEBOEVOXBOUFEXFFEQMBOUTTVDIBT$PEPSBUB
$EBDUZMPOBOE5QSPDVNCFOT BTIVNBO UIFSBQFVUJDT
*O HFOFSBM UIF'JDVT TQQ BOE$EBDUZMBO BSFLOPXO
NFEJDJOBMQMBOUTXJUIBWBSJFUZPG UIFSBQFVUJDQPUFOUJBM
5IJT TUVEZBTTVNFT UIF JNQPSUBODF JO JEFOUJGZJOH UIF
QPUFOUJBMBOUJPYJEBOUDBQBDJUJFTPGXFFEQMBOUTXIJDIDBOCF
BMUFSOBUJWFT
 5IFIJHIFSBNPVOUPGQIFOPMJDT JO$PEPSBUBTVHHFTUT
UIBU UIJTQMBOUDBOCFIBSOFTTFE JO UIFEFWFMPQNFOUPG
QIZUPBOUJPYJEBOUTPUIFSXJTFBXFFEQMBOU UIBUTNPUIFST
UIFHSPXUIPGPUIFSWFHFUBUJPOJOUIFWJDJOJUZ%FTQJUFUIF
GBDUUIBU'SFMJHJPTBJTSJDIJOUPUBMGMBWPOPJET$PEPSBUB
IBEBDPNQBSBCMFBNPVOUPG GMBWBOPJET 4FWFSBMSFQPSUT
JOEJDBUFEUIFQSFTFODFPGIJHIFSBNPVOUTPGQIFOPMTJOUIF
QMBOUTCFMPOHJOHUPUIFGBNJMZ.PSBDFBFQBSUJDVMBSMZJOUIF
HFOVT'JDVT<> 5IFSFTVMUTPG%11)BTTBZSFEVDJOHQPXFS
BDUJWJUZBOEUPUBMBOUJPYJEBOUBDUJWJUZDPOTJTUFOUMZTIPXFE
UIFBOUJPYJEBOUQPUFOUJBMPG$PEPSBUB
  *O DPODMVTJPO UIF QSFTFOU TUVEZ EFNPOTUSBUFT UIF
BOUJPYJEBUJWFDBQBDJUZPGBMM UIF GPVSQMBOUTQFDJFT 0G
BMM UIFQMBOUT$PEPSBUB JT GPVOE UPIBWFBDPOTJTUFOU
DPSSFMBUJPOCFUXFFOJUTQIFOPMJDDPNQPVOETBOEJUT GSFF
SBEJDBMTDBWFOHJOHBDUJWJUJFT*UJTBGBTUHSPXJOHQFSFOOJBM
JOWBTJWFXFFEBOEBOBHHSFTTJWFDPNQFUJUPSUIBUPDDVQJFT
EJGGFSFOU UZQFT PG MBOET BOE GPSNTEFOTF TUSBOET UIBU
QSFWFOUT UIFFTUBCMJTINFOUPGPUIFS GMPSB5IFQPUFOUJBM
BOUJPYJEBOUBDUJWJUZPG$PEPSBUBDBOCFCFTUVUJMJ[FEBT
B UIFSBQFVUJD UPQSPUFDU UIFIVNBOTZTUFNJONBOBHJOH
UIF SFBDUJWFPYZHFO TQFDJFT 5IF TQFDJGJD DPNQPVOET
DPOUSJCVUJOHUPUIFBOUJPYJEBOUBDUJWJUJFTXFSFOPULOPXO
5IFGVUVSFTUVEJFTNBZCFEJSFDUFEUPJEFOUJGZUIFTQFDJGJD
DPNQPVOETVTJOH)JHI1FSGPSNBODF-JRVJE$ISPNBUPHSBQIZ
	)1-$
*OBEEJUJPOEJGGFSFOUFYUSBDUJPONFUIPETDPVMECF
BQQMJFETVDIBTBRVFPVTDIMPSPGPSNQFUSPMFVNFUIFSBOE
DSVEFIPUXBUFSFYUSBDUUPFYUSBDUEJGGFSFOUDPNQPVOET"
NPSFQSPGPVOELOPXMFEHFPG UIFDPNQPVOETQSFTFOUBOE
UIFJSQSPQFSUJFTXJMMBMMPXBQQMJDBUJPOPGUIFFYUSBDUTJOUIF
GPPEBOEQIBSNBDFVUJDBMJOEVTUSZ
$POGMJDUPGJOUFSFTUTUBUFNFOU
8FEFDMBSFUIBUXFIBWFOPDPOGMJDUPGJOUFSFTU
3FGFSFODFT
<>.PTLPWJU[+:JN.#$IPDL1#'SFFSBEJDBMTBOEEJTFBTF"SDI
#JPDIFN#JPQIZ
<>4BGFS"."M/BHIBNJTI"+)FQBUPUPYJDJUZJOEVDFECZUIFBOUJ
PYJEBOU GPPEBEEJUJWFCVUZMBUFEIZESPYZUPMVFOF 	#)5
 JOSBUT"O
FMFDUSPONJDSPTDPQJDBMTUVEZ)JTUPM)JTUPQBUIPM
<>"ZPPMB("'PMBXFXP"%"EFTFHVO4""CJPSP00"EFQPKV
#FMMP""$PLFS)"#1IZUPDIFNJDBMBOEBOUJPYJEBOUTDSFFOJOHPG
TBNFQMBOUTPGBQPDZOBDFBGSPN4PVUI8FTU/JHFSJB"GS+QMBOU4DJ
	

<>4MJOLBSE,4JOHMFUPO7-5PUBMQIFOPMBOBMZTJT"VUPNBUJPOBOE
DPNQBSJTPOXJUINBOVBMNFUIPET"N+&OPM7JUJD
<>%KFSJEBOF":PVTGJ./BEKFNJ##PVUBTTBPVOB%4UPDIFS
14"OUJPYJEBOUBDUJWJUZPGTPNF"MHFSJBONFEJDJOBMQMBOUFYUSBDUT
DPOUBJOJOHQIFOPMJDDPNQPVOE'PPE$IFNJTUSZ
<>1SJFUP11JOFEB."HVJMBS.4QFDUSPQIPUPNFUSJDRVBOUJUBUJPOPG
BOUJPYJEBOUDBQBDJUZUISPVHIUIFGPSNBUJPOPGQIPTQIPNPMZCEFOVN
DPNQMFYTQFDJGJDBQQMJDBUJPOUPEFUFSNJOBUJPOPGWJUBNJO&"OBMZUJDBM
#JPDIFNJTUSZ
<>0ZBJ[V.4UVEJFTPOQSPEVDUPGCSPXOJOHSFBDUJPOQSFQBSFEGSPN
HMVDPTFBNJOF+BQ+/VUS
<>)BUBOP5,BHBXB):BTVIBSB50LVUB55XPOFXGMBWPOPJET
BOEPUIFSDPOTUJUVFOUTJOMJDPSJDFSPPUTUIFJSSFMBUJWFBTUSJOHFODZBOE
SBEJDBMTDBWFOHJOHFGGFDUT$IFN1IBSN#VMM
<>$IFOH):-JO5$:V,):BOH$.-JO$$"OUJPYJEBOUBOE
GSFFSBEJDBMTDBWFOHJOHBDUJWJUJFTPG5FSNJOBMJBDIFCVMB#JPM1IBSN
#VMM
<>1FMMFHSJOJ/4JNPOFUUJ1(BSEBOB$#SFOOB0#SJHIFOUJ'
1JFUUB11PMZQIFOPMDPOUFOUBOEUPUBMBOUJPYJEBOUBDUJWJUZPG7JOJ
/PWFMMJ	:PVOHSFEXJOFT
+"HS'PPE$IFN
<>"P$-J"&M[BBXFMZ""9VBO5%5BXBUB4&WBMVBUJPOPG
BOUJPYJEBOUBOEBOUJCBDUFSJBMBDUJWJUJFTPG'JDVTNJDSPDBSQB- GJM
FYUSBDU'PPE$POUSPM	

